Park (52°25'N, 21°15'E) was the chosen location for this study. The research was conducted in period 2010-2012 in 3 research sites: shaded by trees, half shade, and in sun. Single plot area was equal to 1 m 2 (Table 1 ). The total incoming radiation to the surface of grass communities was measured by use of the solar meter TM 206 device (Tenmars, Inc. Taipei, Taiwan). Measurements were made 3 times a day, once a month throughout growth season. Soil moisture was defined by a time domine reflectometry (TDR) technique; in each plot 3 measurements were made. Chemical soil properties were performed according to standards (PN-R-04031). Plant available P and K concentrations were performed by the Egner-Riehm method. The results were assessed on the basis of the numbers contained in Polish standards for mineral soils (PN-R-04022, PN-R-04023). All plots characterized with a neutral or slightly acidic reaction. Soil characterized with high abundance of digestible form for plant of potassium but low abundance of digestible form of phosphorus. Total nitrogen content was within the norms prescribed for minerals soils.
The following measurement were performed periodically (every month during growth season): leaf coverage of sward area (percentage cover of leaves, three replicates per treatment were made), sward height (main from 3 points of the plot before cut), leaf area index (measured in 5 replicates by use of the SunScan analysis system (Delta-T Device, Ltd. Cambridge, UK) with light sensitive 'wand'), the surface weight of cut sward dry matter (over 3 cm) and its botanical composition by botanical-weight analyses performed three times during growing seasons: May, July and September.
Collected data were evaluated by the ANOVA model and by the Fischer' test as a post hoc at a 0.05 confidence level. All analyses were performed in Statistica 10.0 program (StatSoft, Inc. Tulsa, USA).
RESULTS AND DISCUSSION
The light conditions significantly affected leaves coverage of lawns in analyzed parks ( Table 2 ). The leaves coverage in shady conditions was similar during the whole study period and was equal to 63% in Łazienki Królewskie and 71% in Skaryszewski Park. This parameter was much higher under partial shading conditions (82-88%). Even better leaves coverage (95-98%) was found on the lawn in full sun. Many authors reported that plant growing in a limited access to light formed longer but Vol. 59, 2013, No. 12: 543-548 Plant Soil Environ. fewer shoots and had less developed root systems (Repková et al. 2009 , Xu et al. 2010 . In May, plant regrowth was considerably slower in shaded areas than in partial shade and in sun. The range of sward height in shade was on average by 30% lower than in half shade and by 37% lower than in full sun. In the next part of growth season, differences between height of sward growing in shade and in sunlight were lower. In Skaryszewski Park, height of sward amounted to respectively 21% and 28%, and in Łazienki Królewskie -to 13% and 25%. In Skaryszewski Park significant differences in sward height in half shade and in full sun throughout the growing season were also found, while in Łazienki Królewskie they were observed only in June and July (Table 2) . These results support those obtained by Vargas et al. (2002) .
In Łazienki Królewskie, under shade, LAI values varied from 0.6 to 0.9 ( Figure 1 ); in half-shade they varied from 1.2 to 1.9; LAI highest values were found under sun (2 to 2.8). Significant differences between sun and half-shade were observed from July and between sun and shade were throughout the season. Trend of variability was well accentuated within the growing season under sun. In Skaryszewski Park it was also found that the lowest LAI values were measured in the shade (0.6 to 0.8), additionally in this positions seasonal changes were not observed. In half-shade they ranged from 0.8 to 1.9. The significantly highest values of LAI were measured in full light conditions (1.8 to 2.8). The changes of LAI during the growing season were also observed by many authors. Vargas et al. (2002) concluded that the reduction of LAI was observed at the end of August. Li et al. (2010) concluded that LAI initially increased with increasing shading, but decreased rapidly with time. Research conducted by Lambert et al. (1999) showed a significant increase in LAI grassland during one spring month. Authors correlated this phenomenon with nutrient level and water supply (in spring time, they were close to optimum), but our research shown that biomass did not developed properly in unfavorable light conditions. In Łazienki Królewskie the correlation coefficient between LAI and leaves coverage was 0.91, and between LAI and sward height it was equal to 0.84. In Skaryszewski Park the correlation coefficient between LAI and leaves coverage was equal to 0.94 and, between LAI and sward height it was equal to 0.95. According to Lambert et al. (1999) and Ramirez-Garcia et al. (2012) LAI value for vascular plant species could be affected by: number of tillers, number of leaves per tiller and average area of leaves.
The impact of the solar radiation incoming to grass communities depends on the part of season (Tables 3 and 4 ). In Łazienki Królewskie in spring the masses of sward growing under shade and half-shade were similar, but in full sun it was twice higher. The largest biomass of sward in summer was in half-shade. It was twice as high as in the shade and full sun. In autumn, most sunny surfaces characterized themselves by higher biomass, but mass growing in partial shade was significantly higher than in the shade. In Skaryszewski Park, Others less than 5%
26.8 ± 10.1 12.7 ± 3.1 2.2 ± 0.4 6.8 ± 0.3 6.8 ± 0.5 13.4 ± 5.6 10.4 ± 3.9 3.4 ± 0.7 3.1 ± 0.8 Total 100 100 100 100 100 100 100 100 100
Aboveground biomass (g DM/m 2 ) significant differences between the mass of the sward on areas with different treatment were observed only during the summer. In Łazienki Królewskie the grasses of the great influence on sward were creeping species, such as: Agrostis stolonifera L., Poa trivialis L., Poa pratensis L., and Lolium perenne L. (Table 3) . Poa trivialis grew most efficiently under full shade and halfshade. During spring and autumn, participation of this species on shaded areas was the greatest of all grasses -26% on average. In half-shade Poa trivialis was the dominant species in summer. Agrostis stolonifera expanded most efficiently under halfshade and full sun. On half-shaded areas this species had the largest share in sward in spring (27%) and autumn (53%). Agrostis stolonifera greatest growth was noted under full sun conditions during summer time (70%) and shade (55%). Poa pratensis and Poa annua during spring and autumn grew best under full sun conditions. In the summer the shares of these species were low and did not depend on light conditions. Lolium perenne expanded the best in the shade during spring and autumn.
In Skaryszewski Park Poa trivialis, Poa pratensis and Agrostis stolonifera grew best under shade, especially during spring and autumn (Table 4) . The share of these species was equal to almost 80% of sward. In half-shade in spring Poa annua dominated, but in the summer and autumn Agrostis stolonifera and Poa trivialis dominated. In full sun Agrostis stolonifera dominated in summer. Poa trivialis and Lolium perenne were also the species well developing in those conditions. On the shaded areas smaller density of leaves and the presence of species undesirable in recreation lawns were observed (Bertoncini et al. 2012) . Research conducted at Warsaw lawns by Wysocki (1998) confirmed a significant share of monocotyledon- 
Poa trivialis
26.9 ± 11.8 a 13.4 ± 3.1 a 35.1 ± 5.7 a 9.3 ± 3.7 b 13.4 ± 4.5 a 17.2 ± 6.2 b 28.8 ± 9.8 a 13.4 ± 2.3 a 16.2 ± 4.2 b
Poa annua
11.7 ± 5.6 a 1.9 ± 0.1 a 2.2 ± 0.8 a 56.7 ± 15.6 b 13.3 ± 5.2 b 0.7 ± 0.3 a 3.6 ± 0.5 c 0.1 ± 0 c +
Agrostis stolonifera
14.9 ± 4.2 18.0 ± 6.1 27.6 ± 4.8 3.3 ± 2.1 11.5 ± 4.3 23.9 ± 7.8 19.0 ± 13.8 31. 
Ranunculus repens
2.0 ± 0.4 a 0 0.1 ± 0 2.9 ± 1.8 a 14.4 ± 8 a 6.2 ± 5.9 1.7 ± 0.8 a 1.1 ± 0.5 b 6.3 ± 2.8
Glechoma hederacea
4.5 ± 1.5 a 10.9 ± 2.3 a 0.8 ± 0.2 a 1.9 ± 0.4 b 1.5 ± 0.3 b 0.3 ± 0.1 a 0.6 ± 0.2 c 0.2 ± 0.1 c 0.5 ± 0.1 a
Plantago major
1.3 ± 0.9 a 0.6 ± 0.1 a 0.2 ± 0.1 a 3.1 ± 1.1 b 12.2 ± 1.6 b 8.6 ± 3.1 b 4.4 ± 1. In conclusion, the state of tested grassy areas under limited solar radiation in both parks does not satisfy the requirements of recreation and representational functions, mainly due to insufficient soil cover and small participation of mains species, such as Lolium perenne, Poa pratensis and Festuca rubra. There is a lot of factors, which can influence on grassy areas, such as fertilizer application (Hejcman et al. 2007 ). However, the nutrient content in the soil at all positions was similar. The development processes of vegetation coverage were stopped at the sites of lower solar radiation, which are evidenced by a decreasing in the LAI values and aboveground biomass. The high correlation coefficient between LAI and leaves coverage and between LAI and sward height were found in both parks. However, future researches should be extended to find out which of parameters of aboveground biomass affects value of the LAI. Agrostis stolonifera and Poa travilis may be recommended to create grass areas under limited solar radiation because of large participation of that species in sward under limited solar radiation.
